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1. Introduction :

Howard University, in partnershipwith NOAA,NASA and severalother federal
agencies,has built a rigorous research program in atmospheric sciencesat the

HowardUniversityBeltsvilleCampugHUBC)Atmosphericsciencesesearchat HUBC

IS helping the nation and the international community to understandand develop
Innovative strategies to improve weather forecasts, effectively mitigate climate
change and better understandand predictair quality.

2. Site and Instrumentation

HUBG s locatedapproximatelyl2 miles northeastof downtown Washington,DC,
on 110 acresin suburbanMaryland (figure 1). The campusis in a suburban/rural
setting HUBGCcontainsminimal developmentwith not more than 5 percentof the
land area occupied by building structures, making it an ideal environment for
studyinga rangeof surfaceatmosphericnteractionprocesses
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A comprehensiveset of instrumentshave been deployedincludingwater vapor
Ramanlidar, micro wave radiometer (MWR), upper air soundingsystems,spectral
and broadbandradiometers,31 m flux and meteorologicaltower, gasanalyzersand
particle samplers,as well as low-cost sensors(figure 2). Theseinstruments are
calibratedto internationalstandardsand their measurementgroperly archivedand
disseminatedor a varietyof scientificresearchactivitiesandapplications
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Howard University Beltsville Campus (HUBC): Involvement,
Contribution andimpact in Atmospheric Sciences Research
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3. Air Quality:

Atmospheric pollutants such as ozone and fine particle matter (PM) are

recognizedas harmful substancesto human health.

Maryland Departmentof the Environment(MDE)has been monitoring trace gases
and aerosols(PM) since 2004 Sincethen, HUBChas been launchingozonesonde:
during high ozone episodes,and it hosts one of the most complete air quality
stationsin the MDEnetwork (figure 2). Figure3 showsa casestudywhenHUBQJidar
(ceilometer) detected smoke plume from fires originated in Canada,this smoke
provokeda widespreadhigh ozoneeventoverthe mid-Atlanticon Junell, 2015
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4. Climate: GRUAN Network & Satellite

Establishedin 2008 under World Meteorological OrganizationGCOS(Global

Climate ObservationalSystem)reference upper-air o
figure 4a) will provide longterm, high-quality climate o
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HUBCIn partnership with

nserving network (GRUANC
ata recordsfrom the surface,

through the troposphere,and into the stratosphere |-

site in collaboration with NWS, NASA, NOAA/JPSS/STAdgtoup, and the only

academiantuition in the GRUANhetwork.

A method hasbeendevelopedselectinga singlesatelliteretrieval profile usingthe
atmosphericvariability of scalarg(e.g. water vapor and temperature)determinedby
In situ groundbasedremote sensingnstrumentsfor site state bestestimate(SASBE
Satellite products from NOAAUnigue Combined Atmospheric ProcessingSyste
(NUCAPSre collocatedand comparedwith HUBGsite results(figure 4b). NUCAP
profiles are within a 20% agreementof the radiosonde/HURIor water vapor mixing
ratio valueswith adry biasof 3 g/kgin the lower troposphere(figure4c).
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from the Upper Midwest to the Mid-Atlantic coast (Figure5a). Thisresulted in

the water land transition zonein the upper portion of the Chesapeak&ay OWLETS

fully characterizeéhe behaviorof ozonein the
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5. Weather:

Howard Universitywith conjunctionwith University Maryland Baltimore County
and Morgan StateUniversityare developingan upper-air meteorologicainetwork for
nowcasting(shortterm weatherforecastc 2 to 6 hours)

One motivation wasthe derechosystemthat passedthrough the regionon June
29, 2012 Thisderecholeft a path of destruction stretchingmore than 600 miles

massivetree damageand power outagesleavingnearly 4 million residentswithout
power, extensivedamageto transmissionlines, power poles, and substations,and
left 500,000 without power for nearlya week Forthis event,observationdrom the
MWR convey atmosphericdestabilizationas early as 15 hours in advanceof the
approachingstorm in the Mid-Atlantic (figure 5b). Thiscoupledwith record heating
at the surfaceresulted in abnormally high convectiveinstability indices beginning
near 15Z (10 am), more than 10 hoursin advanceof the derecho(10 pm, figure 5c).
On the other hand, forecasterswere unawareof the exactstate of the atmosphere
until the analysigf the 00Zradiosondeaunch(8 pm LT).
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6. OWLETS-2:

The OzoneWater-LandEnvironmentallTransitionStudy2 (OWLET-3) is a follow-
on studyto better understandthe behaviorof ozoneand related trace gasesacross

2 useda uniguecombinationof measurements
duringsummer2018(June6 to July6) to more

Baltimoreregion Thisincludedtwo ozonelidar
systemsmultiple wind and aerosollidars
ozonesondesUAVsresearchaircraft,anda host
of In-situ measurementsat the Universityof
MarylandBaltimoreCounty(UMBG, Hart-Miller
Island(HMI)and HUBQo obtain measurements
simultaneouslyoverlandandwater (Figureb).




